Non-mean-field-type excess correlations at short times are present in three-dimensional (3D) computer simulations of the velocity autocorrelation function, but absent in 1D, 2D, and 4D. They are caused by ring collisions in a quasi-3D slab of size 2 x I x I x I in a face-centered-hypercubic lattice with periodic boundary conditions, which is the only available lattice-gas cellular automaton with 3D isotropic fluid flow. We evaluate this excess correlation. The simulation data agree very well with our exact result. [7] model on the triangular lattice.
In lattice-gas fluids there exist short-time correlations, which are apparently only present in three-dimensional (SD) systems, but absent in one, two, and four dimensions. It is the purpose of this paper to give a quantitative explanation of these 3D correlations, observed by van der Hoef and Frenkel in their computer simulations [1] . They found that the velocity autocorrelation function (VACF) of a tagged particle in a 3D lattice-gas cellular automaton ( LGCA) deviates from the mean-field or Boltzmann results already after two time steps. This is not the case in one, two, and four dimensions [2, 3] .
In fact, one can show that mean-field theory is still exact after two time steps for any LGCA, as long as it is contained in a volume with linear dimensions that exceed two lattice spacings in any of the d-independent space directions [4) . The occurrence of dynamically correlated ring collisions (that are responsible for the logarithmic density dependence of transport coefFicients and for the long-time tails of current correlation functions), require at least three time steps.
How can the observed excess correlations be reconciled with the above statements? The fundamental reason is that there does not exist a regular 3D lattice with suKcient symmetry such that fourth-rank tensors, e.g. , viscosity, are isotropic and such that the macroscopic fiuid dynamic equations of the LGCA have the symmetry of an isotropic fluid [5, 6] .
To recover isotropy in 3D I GCA's one actually consid- Let n, (r, t) and v;(r, t) be the occupation numbers of a fiuid particle and of a tagged particle at site r = (r, rz, r, , r, ) with velocity c, (i = 1, 2, . . . , b). Then (n;(r, t)) = p/b = f is the fraction of fiuid particles per velocity channel in equilibrium, and (v, (r, t)) = (v) (bV) i that of the tagged particles. . In a quasi-1D strip on a triangular lattice there are four different pairs. In the quasi-3D slab on the FCHC lattice there are 12 diff'erent pairs, only four of which give a nonvanishing contribution. In concluding this part, we stress that the excess correlations (6) are not of dynamic, but of purely geometric origin.
In the second part of this paper the excess correlations will be evaluated for the I"CHC model, and compared with the computer simulations [1] . To what extent does the result (6) depend on the details of the LGCA Quid and the tagged particle dynamics'? In the standard LGCA's for nonequilibrium fluids (with Fermi exclusion) the identity of the Quid particle is lost during collision. To study the VACI" of a tagged particle one needs to introduce additional collision rules for the collision between a tagged and a Quid particle, obeying the requirement that a tag-blind observer only sees the dynamics of the underlying Quid. Consequently, the exclusion principle also applies between a tagged and a Quid particle. There are many choices possible and we refer to Ref. [9] for a more elaborated discussion on tagged particle dynamics. Here A(vn) =) ) ) -"') c, -c, 
The coeKcient A is in fact an eigenvalue of 0 [9] , i.e. , 0;~c~= -Ac;. Consequently the mean-field approxima- (13) Details are planned to be published elsewhere [14] .
We conclude with a number of comments.
(1) In Fig. 2 (2) Equation (12b) gives the VACF P (2) (v~(2)v (0)) = $0(2) + bg (2) for the fourth unphysical dimension (labeled n = t) It diff. ers from the VACF in the three physical directions (n = z, y, z). The slab geometry of the quasi-3D FCHC model breaks the 4D isotropy of the second rank tensor (v (2)vp(0)} with (n, p) = (z, y, z, t j As a 3D . object the tensor is still symmetric.
As a consequence of the slab geometry the unphys- (7)], the mean-field result Po(t) = P (0)(1 -A)' as well as the geometric correlation bg (2) are totally independent of the collision rules of the underlying LGCA fluid. Even in case all collisions be/ween Quid particles would be replaced by noninteracting ones, but the tag is still redistributed over the outgoing states according to the maximally random collision rules, the Boltzmann result for the VACF Pp( t), ' and for the diA'usion coe%cient as well as the geometric correlation bg (2), remain unaltered. The proof is based on momentum conservation. For the diA'usion coefFicient and the VACF this has been observed already in Ref. [9] . The dynamic ring correlations in bg (3) will however depend on the collision rules of the LGCA fluid.
